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Abstract
This study evaluates the economic feasibility of replacing shifting cultivation (Jhum) with settled
agriculture and new soil conservation technology based on an assessment of the farmers’ risk
and corresponding discount rates in the Khagrachari hill district of Bangladesh.  Shifting cultivation
can cause top soil loss, degradation of soil quality, and decrease in crop yield but significant
improvements in yields could also be achieved with increased fallowing. On the other hand, the
use of soil conservation technology is found to be highly profitable. The study finds that the social
discount rate is a crucial factor determining the switch from shifting cultivation to new soil
conservation methods.  Jhum farmers are likely to switch to the new technology in a 3-year
rotation scheme only if their rate of discount is below 58%.  On the other hand, farmers with a 6-
year rotation would switch as long as their discount rate is less 33%. Because they discount the
future rather heavily, poor farmers with short fallows would require very high returns to tempt
them to adopt a new type of farming.  High initial cost of establishment, long gestation period,
and unclear customary rights are additional deterrents to the adoption of soil conservation
technology.  The study concludes that these problems can be overcome if financial support and
technical assistance are made available.
Key Words: Shifting (Jhum) cultivation, soil erosion, MSFO technology, soil conservation,
rate of return, discount rate, property rights
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Shifting Cultivation and its Alternatives
in Bangladesh: Productivity, Risk and Discount Rates
M. A. Monayem Miah and S M Fakhrul Islam
1. Introduction
Shifting cultivation can be detrimental to the environment, especially as the fallow period between
cultivation cycles declines.  In the Chittagong Hill Tracts of Bangladesh, shifting cultivation (Jhum)
has been practiced from time immemorial and is closely related with the socio-cultural identity of
some hill communities.  In the past, they practiced Jhum in the same area with a fallow period of
15-20 years, which ensured the long-term sustainability of soil fertility.  With the rapid growth in
population, the fallow period has been reduced to 3-4 years, allowing very little time for soil
regeneration (Riessen, 2000).  The decrease in fallow period has led to the deterioration of
faunal and microbial organisms, top soil loss, and land degradation due to slashing and burning
during the period of heavy rainfall (Gafur, 2001). Hill farmers therefore face a bleak future, with
Jhum cultivation becoming increasingly unsustainable and alternative soil conservation technology
requiring high amounts of start-up expenses.
In response, the Bangladesh Agricultural Research Institute (BARI) launched the Hill Farming
Research and Rehabilitation Programme (HFRRP) in the hilly areas during 1998-2005.  The aim
of this programme was to gradually replace Jhum cultivation by establishing Multi Strata Fruit
Orchards (MSFO) on farmers’ hills.  This new technology has been found suitable for preventing
soil erosion and degradation, and in increasing the cropping intensity of the area (Paul and Hossain,
2001).  Jhum farmers, it has been found, can increase farm income by adopting this technology.
Under the HFRRP, BARI has established a number of MSFOs, mostly on non-tribal farmers’
hills, spreading over three hill districts of Bangladesh.
Jhum farmers in the study areas however have been reluctant to adopt this technology.  Moreover,
some who have adopted MSFO face various problems.  This has created doubts about the
sustainability of the programme and also about the possibility of phasing out Jhum farming
from the hill areas.  Policy makers need to understand the causes of low adoption and find ways
to mitigate MSFO problems.  This study examines alternatives to shifting cultivation and why
farmers may be reluctant to adopt new technologies by a comparative analysis of Jhum cultivation
and MSFO.  In particular, it estimates the net benefits from Jhum farming as well as MFSO
farming and then discusses how the relative benefits change with varying discount rates.  Thus, it
examines how the relative merits of a new technology may depend on assumptions about how
poor farmers view the future.  It also highlights the role of risks versus returns in decisions made
by the poor.
Section 2 reviews the relevant literature.  This is followed in Section 3 by a description of the
study area.  Section 4 discusses methodological issues, the profitability of Jhum farming, MSFO
farming, the NPV of the two techniques, the role of discount rates, and farmers’ perceptions on
Jhum cultivation and MSFO.  Section 5 concludes the study with some policy recommendations.
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2. Soil Erosion and Agricultural Productivity
Earlier research into the effect of slash-and-burn agriculture focused on land degradation, nutrient
depletion, nutrient balance, soil erosion and resilience (Ewel, et al., 1981; Kyuma, et al., 1985;
Andriesse, et al, 1987; Ramakrishnan, 1992).  Some studies suggest that the bulk of the
deforestation (about 10 million hectares per year) is due to the slash-and-burn system of cultivation
(Sanchez, 1995).  This can cause soil loss and, in the long run, reduces soil productivity.  Soil
erosion adversely affects the physical and chemical properties of the soil such as infiltration rate,
water holding capacity, and loss of soil carbon (Al-Kaisi, 2001).  A considerable amount of
nutrients is also washed away from the upper 10 cm soil with runoff sediments as an outcome of
shifting cultivation (Gafur, 2001; Gafur, et al., 2003).  Weil (1982) has found a significant reduction
in the organic content and the total nitrogen of the soil due to erosion in the Upper Mahaweli
catchments in Sri Lanka.
The rate of soil erosion varies with the elevation of the land and the type of crop that is grown.
In Bangladesh, there is evidence that the use of contour hedgerows on steep hill slopes (40-
50%) can reduce erosion by 55-80% and runoff by 30-70% compared to shifting cultivation
(Khisa, 2001).  Several agro-forestry production techniques, designed with locally adapted trees
and crops for different slope conditions, are found to optimise the production of agro-forestry
crops and minimise environmental degradation in the hill region of Bangladesh (Paul and Hossain,
2001).
There are various economic studies that examine the benefits and costs of soil conservation.
McConnell (1983) and Barbier (1988) have evaluated soil conservation benefits in Java using an
optimal control model with soil quality as the state variable.  Bishop and Allen (1989) and Cruz,
et al., (1988) have estimated the costs and benefits of soil conservation in Mali and the Philippines
respectively.  Gunatilake and Abeygunawardena (1992), using a Tobit model, found that the
period of land tenure has a negative influence while a subsidy has a positive influence on soil
conservation among tobacco farmers in the hill country of Sri Lanka.  Hettiarachchi and Gunatilake
(2000) used the same methodology to assess the soil conservation decisions of farmers in another
watershed in the southern part of the island.
Pagiola (1998) estimated soil conservation benefits from both a private and social viewpoint in
semi-arid Kenya.  He found that when on-site productivity is the primary concern, farmers tend
to have strong incentives to adopt conservation measures.  When off-site impacts are the primary
concern, farmers have no direct incentive to take appropriate remedial action and therefore want
the government to subsidise the conservation measures.
In another interesting study, Pattanayak and Mercer (1998) estimated soil conservation benefits
to farmers in the Philippines using a three-stage analysis.  Stage 1 quantified the relationship
between soil conservation and soil quality.  In stage 2, the effects of changes in soil quality on
individual household crop production were estimated.  The final stage established the link between
some measure of economic welfare and agricultural productivity as influenced by soil conservation.
The study showed that investments in agro-forestry in order to improve or maintain soil capital
would increase annual agricultural profits by 5-10% of total income.
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Gunatilake (1998 & 2003) estimated the on-site costs of soil erosion and on-site benefits of soil
conservation using the productivity change method.  In this study, change in soil depth is derived
from soil erosion rates and soil depth is then substituted in the production function to obtain
productivity changes.  Many studies suggest that the complex relationship between crop yield
and topsoil depth is approximated by the production function when topsoil depth is used as an
explanatory variable (Ananda, 1996; Gunatilake, 1990; McConnell, 1983; Segarra and Taylor,
1987).
3. Agriculture and data collection in the Chittagong Hill Tracts
The total area of the Chittagong Hill Tract (CHT) is estimated at around 13,237 sq. km, which in
area is about one tenth of the country (Brammer, 1997).  More than half of the inhabitants of
CHT belong to ethnic hill communities (12 tribes) while the rest are Bengali migrants from the
plains.  The Hill people are, in general, very poor and illiterate, and their livelihoods depend on
wage earnings and Jhum cultivation (Uddin, et al., 2000).  Tribal households own on average
2.80 ha of hilly land.  Plain lands for cultivation are very scarce in this area.  Livestock and
poultry provide additional income. Most households own only one dwelling house with no modern
amenities and their main source of drinking water is natural springs (see Table 1).
Khagrachari district, which is under CHT, is about 350 km from Dhaka City and lies in the
extreme southeast of Bangladesh between the latitudes of 21.11 and 23.450 N and longitudes of
91.42 and 92.420 E (see Fig.1).  The district has an estimated area of 2700 sq. km with a
population density of 127 per sq. km (BBS, 2000).  The area is hilly with mild to very steep
slopes (from 15% to over 70%) often breaking or ending in cliffs.  Recent alluviums occupy the
valley floors (Khisa, 2001).  The hilly terrain areas, which receive high rainfall and have a prolonged
wet season, are well drained and are therefore attractive for year-round agricultural production.
The valleys and hilltops of the area are rich in natural resources including timber, bamboo, medicinal
plants, etc.  In addition, rice, sugarcane, maize, tuber crops, fruits and vegetables are also grown
in the valleys and hilltops (Gafur, 2001; Uddin, et al., 2000).
The climate of the region could be categorized as sub-tropical monsoon.  The monthly rainfall
ranges from 44 mm to 987 mm.  The highest rainfall occurs during June-July.  The hot and humid
rainy season alternates with dry and cool winters.  The winter starts from the middle of November
and continues till late February.  The soil texture varies from sandy loam to clay loam. In addition
to cultivation, collection of timber, firewood, and house-construction material remain important
as sources of income for hill people.
Land ownership is a complex issue in the hill areas as many villagers have customary rights to
land.  Generally, people have settled wherever there was enough land.  Over time, however,
more and more lands were settled in the name of private persons for agriculture and horticulture,
creating private property rights over land (Riessen, 2000).  A variety of crops, fruit trees and
timber species are grown in the study area.  After cultivating crops, farmers generally leave the
hill for rejuvenation of top soils and return to it after 3-10 years for cultivation.  Some Bengali
farmers involved in the HFRR project are adopting the Multi Strata Fruit Orchard (MSFO) on
the hill as a soil conservation measure. Livestock is often associated with crop production providing
cash for important family expenses.
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3.1 Jhum (Shifting) Cultivation
Shifting cultivation, locally called Jhum, is a traditional crop cultivation system of the tribal hill
people.  Traditions and beliefs are part and parcel of the selection of Jhum lands by tribal
farmers.  Usually, they take a bath, wear clean clothes, offer prayers and go out in search of a
likely Jhum site. If a suitable site is found, they collect a lump of soil from the site for a ‘dream
test’.  If they experience positive dreams, they select the land for cultivation.  If the dream is
unfavourable, they reject the site and look for another area. Due to demographic pressure and a
relative shortage of land for Jhum, however, the choice of farmers in selecting land for Jhum has
shrunk (Haq 1999 & Khan, 1999).
Slashing and subsequent burning are preconditions for Jhum cultivation.  Slashing of vegetation
for cultivation is done during January-February.  The dry vegetation is burnt and the hill is cleaned
for sowing seeds in April-May. The important Jhum crops are brinjal, turmeric, rice, chili, sesame,
marpha (cucumber), arum, sweet-gourd, and cotton.  The other less important crops are maize,
gourd, tassel-gourd, yard-long bean and tree potato. After the start of the first rains in April-
May, they dibble different crop seeds in holes, while simultaneously using the hoe.  Jhum farmers
broadcast smaller seeds and dibble relatively bigger and mixed seeds.  They cultivate turmeric
and aroids as mixed crop.
The hill farmers harvest Jhum crops for a long period that starts from June and ends in December
depending on the maturity period of crops.  They harvest leafy vegetables and fruits during
June to September.  Cucumber, bitter gourd, maize, sweet gourd and sinel (spices) are harvested
between July and September.  Other important crops like potato, chili, arum and rice are
harvested during September and October.  In October, they harvest white gourd, yard long
bean, cotton, cassava and sesame.  Only turmeric is harvested between the month of November
and December.
3.2 The Multi Strata Fruit Orchard (MSFO)
The MSFO is one of the new soil conservation technologies promoted in the last seven years for
livelihood development and to mitigate the negative effects of soil erosion among hill farmers.
BARI has established a number of MSFO spreading over three hill districts under the HFRR
project.  Under this programme, farmers are given many different kinds of inputs free of cost.
The inputs are fruit sapling, pineapple sucker, fertilizers, the cost of input carrying and labour, and
transplanting of fruit saplings.  After harvesting Jhum crops, fruit saplings are planted on hills
maintaining an 8-10 meter distance between two plants.  Generally, dwarf-type fruit trees are
planted on the top while tall fruit trees are planted on the lower base of the hill.  MSFO farmers
also transplant pineapple suckers in between rows of fruit saplings during the March-May period,
which act both as hedge crops against soil erosion as well as cash crop for the farmers.  If proper
management is ensured, a hill becomes a fruit orchard after just 8-10 years.  The fruit trees
prevent the heavy rain from directly hitting the topsoil of the hills, which results in decreased
topsoil erosion.
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3.3 Sampling Design and Data Collection
Matiranga, Ramgar and Sadar upazila1 of Khagrachari district were purposively selected for
interviewing MSFO farmers. The reasons for the selection were: (i) high concentration of
households practicing soil conservation technology; (ii) the age of orchards (longer) in these
areas compared to other areas; (iii) the lack of prior studies in this area; and (iv) the existence of
a BARI research station which facilitated the logistics of the field survey.  A total of 60 MSFO
households were chosen.  Farmers were categorised according to the number (1-4) of years of
MSFO technology adoption, choosing 15 farmers randomly from each category.
The Dighinala upazila was selected for studying Jhum farmers.  A pilot survey was conducted in
the Jhum study area and a complete list (sample frame) of Jhum farmers was developed.  Since
repeated visits were necessary in the Jhum area, we restricted our sample households to those
located alongside the main roads (maximum of 1 km from the main road).  From this list, we
stratified farms on the basis of fallow periods of 3-, 4-, 5-, and 6-year.  Forty Jhum farmers (10
from each strata) were selected randomly.2
MSFO farmers were interviewed twice during April-May 2005.  Data from Jhum farmers was
collected on a weekly basis during May-December, 2005.  This was complemented with
secondary information from the statistical bureau and earlier research reports.
4. Estimation of Costs and Benefits of Jhum and MSFO Farms
In this section, the costs and benefits associated with Jhum farming and MSFO are calculated.
The role of the discount rate in motivating farmer adoption of new technologies is also examined.
Further, exploratory analyses is undertaken to establish the impact of top soil loss on farm yield
and to understand the implications of increasing fallow length on farm top soil.
4.1 Jhum Farming
The per hectare cost of Jhum farming was calculated by summing up all the costs incurred for
various inputs such as human labour, seed, and fertilizer (See Table 2).  The gross return per
hectare was calculated by summing up the value of different crops grown.  The net return was
estimated by deducting gross cost from gross return.  In order to estimate future production from
Jhum farming, we assumed that the returns from the four different fallow periods considered
here (3-, 4-, 5-, and 6-year fallows) would remain constant over the next 25 years.  Therefore,
based on different fallow periods, the estimated net benefits of Tk. 686 (3 year), Tk. 2,582 (4
year), Tk. 6,763 (5 year) and Tk. 9,811 (6 year) were considered fixed for up to 25 years (see
Table 3).
1 Upazila is an administrative unit that consists of several unions.  A union comprises several villages.
2 In a few cases we had to change the sample household due to problems related to access to the farm for
regular monitoring.
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4.1.1 Profitability of Jhum Farming
Jhum cultivation involves little cash expense but relies largely on own inputs and the natural
fertility of the soil. The survey found that about 80% of the total cost of production was domestically
supplied in which 75% of the labour and 100% of the seed was from family sources.  The net
return per hectare was Tk. 17,786 (US$ 289.72) per year and was found to increase with the
lengthening of the fallow period.  The average rate of return (BCR) of full cost and cash cost
were 1.21 and 2.79 respectively implying that Jhum farming is profitable (see Table 2 & 3).
Table 5 shows that the average revenue received from two principal Jhum crops, namely, turmeric
and rice, have gradually increased with the increase in the fallow period.  A similar trend was also
observed for other crops.  Farms with longer fallow periods also showed higher TSD.  Figure 2
presents the marginal effect of increasing the fallow period on the farm revenue.   The gain in
marginal revenue gradually declines as the fallow period increases.  The maximum marginal gain
is reached when farmers increase the fallow period to 4 years and the marginal gains are at their
lowest when the fallow period is increased to 6 years.  This implies that it is not desirable for
Jhum farmers to increase the fallow period beyond the 5th year.
4.2 MSFO Farming
The project appraisal technique was adopted in estimating the cost and benefit of soil conservation
technology (MSFO).  The 1st year cost of setting up an MSFO in the hilly tracts included the cost
of fruit sapling, pineapple and banana sucker, fertilizer, human labour, and intercrop cultivation.
The maintenance costs of gardens for the 2nd to 4th years included the costs of human labour,
fertilizer, hormone for pineapple fruiting, and pesticides.  The initial cost and the maintenance
costs up to four years of MSFO were calculated from cross section data collected from the
interviews.  Maintenance costs were estimated (based on field experience) to be 10% higher for
the gardens aged from 5 to 10 years than the average cost incurred for the 1 to 4 year gardens.
Again, the maintenance costs for 11 to 15 year gardens are assumed to be 15% higher than the
maintenance cost for a 10th year garden.  Similarly, maintenance costs for gardens aged 16 to 20
years and 21 to 25 years were assumed to be 15% higher than the costs incurred for the 15th and
20th year gardens respectively (see Table 4).
The gross benefit of MSFO included the benefits received from fruits, pineapple, intercrops and
the salvage value of trees.  The economic life was taken into consideration when estimating
income from a fruit tree.  For instance, the economic life of a litchi (litchi chinensis) and mango
(mengifera indica) tree was assumed to be 25 years while for guava it was assumed to be 15
years.  The whole fruiting period of a tree was divided into three stages: (i) increasing production,
(ii) highest production, and (iii) decreasing production. The production periods and yields of
different fruit trees were taken from published books and journals.  The total benefits of a fruit
tree was calculated by multiplying the total quantity of fruits produced per year with the length of
fruiting period and local fruit price.  Thus, the total benefit (undiscounted) per year of a sample
garden was calculated by adding up all the returns produced from the different fruit trees.  The
salvage value of a fruit tree was calculated by multiplying the local price of timber with the total
number of trees per hectare, and treated as previous year’s income to the farmer.
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4.2.1 Net Present Values of the Two Techniques
Costs and benefits were discounted to calculate the net present value (NPV) of an MSFO.
Since social discount rates are not known, ranges of values were used in this study for sensitivity
analysis.  The net gain from switching to MSFO was estimated by calculating the difference in the
NPV of MSFO and Jhum farming using the following formula:





































 = Benefit from farming
(MSFO or Jhum) in year t; C
t 
= Cost of farming (MSFO or Jhum) in year t; t = 1, 2, to n; and
i = interest (discount) rate.
The net gain from MSFO technology was calculated within the framework of both private and
social benefits and costs.  In the social BCA, the cost to society of keeping land fallow was
included.
4.3  Discount Rate and Its Role
The discount rate plays an important role in determining the net present value of projects that
have streams of benefits and costs over time.  The literature on discount rate suggests that the
appropriate rate of discount is the one that includes both the time value of money as well as a rate
of growth in future consumption and the elasticity of marginal utility of consumption (known as
the Ramsey equation).  However, since it is difficult to determine these parameters within the
scope of the present study and since most project analyses in Bangladesh use an arbitrary value
of 10%, we too have used 10% for this analysis.  At the same time, a sensitivity analysis is done
using 8%, 12%, 15%, and up to 58% discount rates to understand the impact of the discount
rate on the net present value of benefits (see Figure 3).
The adoption of any land use practice by farmers is dependent on the relative profitability of
different options.  This study finds that the farmers who adopted MSFO technology received
negative net benefit in the first year due to the higher investment involved in the initial stage (see
Table 5).  The benefits however increase substantially from the second year due to pineapple and
intercrop cultivation.  The benefits from the MSFO garden are expected to continue up to the
25th year.
4.3.1 Discount Rate and Private Returns of Jhum Farmers
One of the objectives of this research was to find out when Jhum farmers are most likely to
adopt the MSFO technology.  In theory, it depends on a) the relative profitability of MSFO
farming, b) the expected future prices of products, and c) the rate of discount of individual
farmers.  As discussed earlier in Section 4.2, the rate of discount of a farmer depends on a) the
rate of interest, b) the rate of time preference, and c) the rate of growth in consumption.  Assuming
the rate of interest and growth in consumption is the same for all farmers, it is the rate of time
preference of individual farmers that would determine the discount rate.  The rate of time preference
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depends on the individual’s perception of future outcomes.  In this case, if two farmers have
different expectations vis-à-vis the MSFO, then their discount rates are likely to differ.  A farmer
may switch to MSFO farming when his net gain from the switch is equal to or greater than that of
Jhum farming.
Table 6 provides a comparative picture of net gains at different discount rates.  It shows that a 3-
year fallow Jhum farmer who earns about Tk. 686 (US$ 11.17) per hectare will switch to the
new technology only if his/her rate of discount is below 57.48%.  Similarly, a 4-year fallow based
Jhum farmer will switch at discount rates below 46.46%.  The cut-off rates of discount are
36.44% for a 5-year fallow and 32.58% for a 6-year fallow.   Thus, if the farmers are very poor
and are using a short fallow of three years, then only a very high return from MFSO would tempt
them to adopt this new technology.  Farmers who are able to use a 5 year rotation for their crops
because they have access to more land, would be willing to switch for significantly lower rates of
return on MFSO crops.  The poorer the famer the more reluctant he will be to switch because he
cares a great deal more about what he has in hand today relative to what he may get next year or
further down the road from MFSO crops.
4.3.2 Reasons for Absence of MSFO Popularity
Even though our calculations indicate large NPV from MSFO technology for a wide range of
discount rates, it has been observed that farmers do not readily switch to MSFO technology.
Figure 3 shows the changes in the NPV of MSFO benefits at different rates of discount.
MSFO seems very lucrative economically but the high initial cost of adoption could be a deterrent
for Jhum farmers.  The initial cost of setting up a MSFO farm is Tk.1,06,254 (US$ 1,730.80)
per ha, which is beyond the capacity of the poor Jhum farmers (see Table 4).  Jhum farmers
who enjoy only customary rights on their land may find it too risky to spend such large amounts
on land which they do not fully own thereby increasing the rate of discount.  The long gestation
period between initial expenditure and flow of returns could be a further deterrent for most Jhum
farmers who find it difficult to sustain beyond one cropping season.  Unless they have access to
credit from NGOs or other formal credit institutions to finance their initial investment and their
livelihood during the gestation period, they would not be able to adopt MSFO.  Micro-finance
institutions, which have been successful elsewhere in Bangladesh, however will not work here
since they depend on weekly repayment schedules to recover their loans while MSFO has long
a gestation period.  Finally, orchard farming is, by and large, a new type of farming with which
Jhum farmers are not familiar.  This further increases their risk perception.
4.4 The Social Perspective
In the above sections, we have discussed the critical rate of discount that would prompt a Jhum
farmer to adopt MSFO technology.  However, what we did not bring into the calculation was the
amount of land that is used by the different technologies.  A 3-year fallow Jhum farm would
typically use 3 times the amount of land used by a MSFO farmer using the same net-cropped
area.  If the gross cropped area is used to compare between the two technologies, the total gain
from switching to MSFO would be much higher (see Table 7).  Hence, the net social gains are
much greater than the net private gains calculated earlier.
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4.5 Farmers’ Perceptions on Shifting Cultivation and MSFO
Jhum farmers are aware of the harmful effects of shifting cultivation.  They opine that it depletes
and degrades soil in addition to causing other environmental problems.  They know therefore of
the need to stop shifting cultivation.  They know of these harmful effects from the experience of
decreasing crop yield over time.  Despite this knowledge, however, they have continued Jhum
farming partly due to historical reasons and partly due to poverty-related reasons such as lack of
alternatives and technical know-how (see Table 8).
Interviews reveal that most hill farmers realise the importance of soil conservation and wish to
adopt the new MSFO technology.  About 90% of them were willing to set up MSFO on their hill
but the technology is unknown to them.  Of those willing to accept MSFO, 36% said that they
need financial support, 39% want free supply of saplings, and 25% need training (see Table 9).
5. Conclusions and Policy Recommendations
This study compares the benefits of MSFO farming with the current practice of shifting cultivation
(Jhum) as a means of ensuring soil conservation and enhancing farm incomes in the Chittagong
hills.  The study shows that MSFO farming is highly beneficial and the net return for shifting from
Jhum depends on the fallow period practiced in Jhum farming.  However many farmers do not
want to switch to MSFO farming due to reasons such as high discount rates,  insufficient knowledge
of MSFO farming practices, associated risks and uncertainties, high initial cost of adoption,
uncertain property rights and lack of seed money.
Some of the problems associated with new technology support could be overcome if financial
support and technical assistance are made available by the state authorities. This support could
be channeled into three areas: awareness creation, financial support and pest control.  By making
farmers more aware of the benefits of MFSO, they may become less reluctant to start on this
new venture.  Awareness can be increased with the help of NGOs, the hill development authority,
and other socio-cultural organizations.  Providing long-term and short-term loans at reduced
rates of interest would enable wider acceptance of this technology, given the high initial cost of
setting up MSFO farms.  MSFO farmers complain about pest-related problems on their farms.
Thus, scientists and extension agencies need to help with better pest management strategies and
dissemination of these strategies through extension services.
6. Acknowledgements
We wish to record our gratitude to Priya Shyamsundar, A K Enamul Haque, Karl-Goran Maler,
Subhrendu Pattanayak, and Pranab Mukhopadhayay for their invaluable suggestions, cooperation
and encouragement that made this project possible.  The authors would also like to thank M A
Gafur for his help in measuring the topsoil depths of different hillocks and M D Ismail Hossain for
his overall cooperation.  We wish to acknowledge the financial and logistical support of SANDEE,
especially that of Kavita and Anuradha.  We also appreciate the support of many others, both
individuals and institutions, during the course of this study and regret our inability to acknowledge
them all individually.
10 SANDEE Working Paper No. 24-07
SANDEE Working Paper No. 24-07 11
References
Al-Kaisi, M (2001), “Soil erosion and crop productivity: topsoil thickness”, Integrated Crop
Management, Department of Entomology, Iowa State University, Ames, Iowa. (http://
www.ipm.iastate.edu/topsoilerosion.html)
Ananda, J (1996), “An economic analysis of the on-site cost of soil erosion in tea small-holdings
in Sri Lanka”, Unpublished M.Sc. dissertation, Latbore University, Australia.
Andriesse, J P and R M Schelhaas (1987), “A monitoring study on nutrient cycles in soils used
for shifting cultivation under various climatic conditions in tropical Asia”, Agriculture, Ecosystem
and  Environment, (19): 285-310.
Andreisse, J P (1980), “Nutrient level changes during a 20-year shifting cultivation cycle in Sarawak
(Malaysia)”, Ed. K T Joseph, Proceedings of a Conference on “Classification and Management
of Tropical Soil”, Published by Malaysian Society of Soil Science, Kuala Lumpur.
Barbier, E B (1988), “The economics of farm level adoption of soil conservation measures in the
uplands of Java”, Environment Department Working Paper No. 11, World Bank, Washington,
D.C.
BBS (2000), “Yearbook of Agricultural Statistics of Bangladesh”, Bangladesh Bureau of Statistics,
Ministry of Planning, Dhaka, Bangladesh.
Bishop, J and J Allen (1989), “The on-site costs of soil erosion in Mali”, Environment Department
Working Paper No. 21, World Bank, Washington, D.C.
Brammer, H (1997), Agricultural Development Possibilities in Bangladesh, University Press
Ltd, Dhaka, Bangladesh.
Cruz, W, H Francisco and Z Conway (1988), “The on-site and downstream costs of soil erosion
in the Magat and Pantabangan watersheds”, Journal of Philippine Development, 15 (1): 25-
32.
Ewel, J, C Berish, B Brown, N Prince and J Raich (1981), “Slash-and-burn impact on a Costa
Rican wet forest site”, Ecology, (62): 816-829.
Farid, A T M and M Mujibullah (1990), “A socio-economic appraisal of farmers of the Chittagong
Hill Tracts”, Bangladesh Journal of Agricultural Research, (15): 52-58.
Folster, H (1986), “Nutrient loss during forest clearing”, Land Clearing and Development in
the Tropics, Ed. R Lal P A Sanchez and R W Cummings, Jr A A Balkerma, Rotterdam,
Netherlands, 241-256.
Gafur, A (2001), “Effects of shifting cultivation on soil properties, erosion, nutrient depletion, and
hydrological responses in small watershed of the Chittagong Hill tracts of Bangladesh”,
Unpublished Ph.D. Dissertation, Chemistry Department, The Royal Veterinary and Agricultural
University, Copenhagen, Denmark.
12 SANDEE Working Paper No. 24-07
Gafur, A, O K Borggaard, J R Jensen and L Petersen (2000), “Changes in soil nutrient content
under shifting cultivation in the Chittagong Hill Tracts of Bangladesh”, Danish Journal of
Geography, (100): 37-46.
Gafur, A, J R Jensen, O K Borggaard and L Petersen (2003), “Runoff and losses of soil and
nutrients from small watershed under shifting cultivation (Jhum) in the Chittagong Hill Tracts of
Bangladesh”, Journal of Hydrology, (279): 293-309.
Gunatilake, H M (1990), “Institutional aspects of soil conservation and factors influencing tobacco
farmers’ decision to adopt soil conservation in the Hanguranketha-Walapane area of Sri Lanka”,
Unpublished M.Sc. Thesis, University of Norway, Norway.
Gunatilake, H M (1998), “An economic analysis of soil conservation in the upper Mahaweli
watershed of Sri Lanka”, Unpublished Ph.D. Thesis, University of Hawaii, Hawaii.
Gunatilake, H M (2003), ‘Environmental Valuation: Theory and Applications, Postgraduate
Institute of Agriculture, University of Peradeniya, Sri Lanka.
Gunatilake, H M and P Abeygunawardena (1992), “Factors influencing soil conservation decisions
by tobacco farmers in Hanguranketha area, Sri Lanka: an application of tobit model”, Tropical
Agricultural Research, Vol. 10 (2):  257-270.
Haq, M (1999), “The economy of Chittagong Hill Tracts: Past and present”, The Hill Economy
and Environment, Ed. J P Dutta, angladesh Economic Association, Dhaka, Bangladesh.
Hettiarachchi, N D G and H M Gunatilake (2000), “Factors affecting the use of soil conservation
measures by upland farmers in the Walawe River Watershed”, Tropical Agricultural Research,
(12): 255-264.
Khan, K I (1999), “Role of land ownership and property rights in the commercialization of the
hill economy”, The Hill Economy and Environment, Ed. J P Dutta, Bangladesh Economic
Association, Dhaka, Bangladesh.
Khisa, S K (2001), “Contour hedgerow intercropping agroforestry technology for degraded
hillside farms in Chittagong hill tracts”, Proceedings of the National Workshop on “Agroforestry
Research and Development in Bangladesh”, BARI, Gazipur.
Kyuma, K, T Tulaphitak and C Pairintra (1985), “Changes in soil fertility and tilth under shifting
cultivation”, Soil Science Plant Nutrition, 31 (2): 227-238.
McConnell, K E (1983), “An economic model of soil conservation”, American Journal of
Agricultural Economics, 65 (1): 83-89.
Miller, G and M J Tidman (2001), “Impact of soil erosion on soil productivity”, Integrated Crop
Management, Department of Entomology, Iowa State University, Ames, Iowa. ()
SANDEE Working Paper No. 24-07 13
Mutsaers, H and A H M O Bari (2000), “Chittagong Hill Tracts Region Development Plan”,
Interim Report 7, Sociology and Indigenous People, Asian Development Bank, Dhaka,
Bangladesh.
Pagiola, S (1998), “Economic analysis of incentives for soil conservation”, Environment
Department, World Bank, Washington, D.C.
Pattanayak, S and D E Mercer (1998), “Valuing soil conservation benefits of agroforestry: contour
hedgerows in the Eastern Visayas, Philippines” Agricultural Economics, 18 (1998): 31-46.
Paul, S P and A T M E Hossain (2001), “Agroforestry research and development in the hill
region of Bangladesh: experiences, problems and research needs”, Proceedings of the National
Workshop on “Agroforestry Research and Development in Bangladesh”, BARI, Gazipur.
Ramakrishnan, P S (1992), “Shifting Agriculture and Sustainable Development”, Man and
Biosphere Series, Vol. 10, UNESCO, Paris.
Riessen, A V (2000), “Chittagong Hill Tracts Region Development Plan”, Interim Report No.7,
Sociology and Indigenous People, Asian Development Bank, Dhaka, Bangladesh.
Sanchez, P A (1995), “Science in agro forestry”, Agro Forestry Systems, 30 (1 & 2): 50-55.
Segarra, E and D B Taylor (1987), “Farm level dynamic analysis of soil conservation: an application
to the Piedmont area of Virginia”, Southern Journal of Agricultural Economics, 19(2): 61-
73.
Uddin, M S (2000), “Hill farming system and resource utilization in the Chittagong hill tracts: a
base line survey”, Hill Agricultural Research Station, Khagrachari, Bangladesh.
Weil, R (1982), “Soils of the upper Mahaweli reforestation and watershed management project”,
Project Report published by SECID, Department of Forest, Sri Lanka.
14 SANDEE Working Paper No. 24-07
SANDEE Working Paper No. 24-07 15
Table 1: Socio-Economic Profile of Jhum Farmers
Socio-economic Characteristics
1. Family size 5.10 persons/household
2. Literacy rate 37.5%
3. Population dependent on wage labour 65.0%
4. Population dependent on agriculture 30.0%
5. Land holdings Hill- 2.80 ha; Plain- 0.59 ha
6. Dwelling house (made of CI sheet & bamboo) 1.1 Nos.
7. Households without modern amenities 82.0%
8. Households with livestock & poultry 55-65%
9. Source of drinking water Natural springs
Source: Field survey, 2005
      Particulars Length of Fallow Period of Hill All year
Three year Four year Five year Six year
1. Human labour 15551 (74) 19637 (78) 16973 (75) 17493 (76) 17414 (75)
Family labour 10817 (52) 16271 (65) 12419 (55) 12589 (55) 13024 (56)
Hired labour 4734 (22) 3366 (13) 4554 (20) 4904 (21) 4390 (19)
2. Seed 5113 (24) 5200 (21) 5262 (23) 5161 (22) 5184 (23)
3. Fertilizers 4.25 (0) 5.42 (0) 3.81 (0) - 4.32 (0)
4. Interest on OC* 344.8 (2) 300 (1) 343.7 (2) 352.3 (2) 335.24 (2)
A. Gross costs:
Full cost 21013 25142 22583 23006 22938
Variable cost 10196 8871 10164 10417 9914
B. Gross benefit 21699 27724 29346 32465 27700
C. Net return
Over full cost 686 2582 6763 9811 4762
Over cash cost 11503 18853 19182 22048 17786
D. Rate of return
Over full cost 1.03 1.10 1.30 1.43 1.21
Over cash cost 2.13 3.13 2.89 3.12 2.79
Table 2: Annual Cost and Return from Jhum Farming
(Tk per ha)
TABLES
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1 106254 0 -106254 686 2582 6763 9811
2 9678 49093  39416 686 2582 6763 9811
3 12773 70478 57706 686 2582 6763 9811
4 10237 103742 93505 686 2582 6763 9811
5 36802 55596 18794 686 2582 6763 9811
6 36802 157093 120291 686 2582 6763 9811
7 36802 121489 84687 686 2582 6763 9811
8 36802 164885 128083 686 2582 6763 9811
9 36802 129742 92940 686 2582 6763 9811
10 36802 164550 127748 686 2582 6763 9811
11 42322 981198 938876 686 2582 6763 9811
12 42322 1270102 1227780 686 2582 6763 9811
13 42322 981198 938876 686 2582 6763 9811
14 42322 1270102 1227780 686 2582 6763 9811
15 42322 981198 938876 686 2582 6763 9811
16 48671 1701247 1652576 686 2582 6763 9811
17 48671 1318362 1269692 686 2582 6763 9811
18 48671 1701247 1652576 686 2582 6763 9811
19 48671 1318362 1269692 686 2582 6763 9811
20 48671 1701247 1652576 686 2582 6763 9811
21 55971 1680950 1624978 686 2582 6763 9811
22 55971 2168258 2112286 686 2582 6763 9811
23 55971 1680950 1624978 686 2582 6763 9811
24 55971 2168258 2112286 686 2582 6763 9811
25  55971 1680950 1624978 686 2582 6763 9811
26 0 445120* 445120 0 0 0 0
Table 3: Cost and Benefit Streams of MSFO and Jhum Farming
Notes: *Salvage value of tree
Year
Cost and Return from MSFO Farming
(Tk/ha)
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1. Human labour 36950 34.8 8691 89.8 11630 91.1 9394 91.8
Family labour 10773 10.1 8691 89.8 11630 91.1 9394 91.8
Hired labour 26177 24.6 - - - - - -
2. Sapling/sucker 25927 24.4 - -  -  - -  -
Fruit sapling 6900 6.5 - - - - - -
Banana sucker 608 0.6 - - - -  - -
Pineapple sucker 18419 17.3 - - - - - -
3. Fertilizers 34205 32.2 638 6.6 802 6.3 541 5.3
Urea 5916 5.6 - - - - - -
TSP 13500 12.7 - - - -  -  -
MP 14789 13.9 - - - - - -
4. Hormone - - 300 3.1 265 2.1 169 1.7
5. Pesticide - - 49 0.5 76 0.6 133 1.3
6. Intercrops 9172 8.6 - - - - - -
Total 106254 100 9678 100 12773 100 10237 100
Note: Price of inputs: Pineapple sucker= Tk.0.50 (including transportation cost); Mango= Tk.50;
Litchi= Tk.25; Jackfruit= Tk.10; Guava= Tk.5; Coconut= Tk.20; Betel nut= Tk.10; Papaya=
Tk.2; Lemon= Tk.10; Golden apple= Tk.10; Indian Olive= Tk.10; Sapota= Tk.10; Banana=
Tk.5; Urea= Tk.6; TSP= Tk.14; MP= 15; Wage Rate = Tk.110 (including meal).




 year cost 2
nd
 year cost 3
rd
  year cost 4
th
  year cost
(Tk/ha) % (Tk/ha) % (Tk/ha) % (Tk/ha) %
Type of Jhum Average Revenue Average Revenue Change in Farm
 (Tk/ha) (Tk/ha) TSD (cm)
A. Turmeric
3 years fallow 12448.80 5.63 1,977
4 years fallow 14444.35 7.30 1,415
5 years fallow 17279.71 7.93 1,299
6 years fallow 18993.27 8.43 1,151
B. Rice
3 years fallow 3525.93 5.63               560
4 years fallow 3907.75 7.30               383
5 years fallow 4245.31 7.93               319
6 years fallow 4574.13 8.43               277
C. All Crops
3 years fallow 21698.79 5.63 3,445
4 years fallow 27724.12 7.30 2,716
5 years fallow 29345.99 7.93 2,205
6 years fallow 32464.80  8.43 1,967
Table 5: Effect of Increased Fallow on TSD and Productivity (Jhum)
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 8% 232458 231649 229863 228562
10% 170895 170207 168689 167582
12% 127283 126688 125376 124420
15% 83706 83216 82135 81347
25% 24480 24177 23511 23025
32.58% 10930 10698 10185 9811*
36.44% 7430 7222 6763*
46.46% 2746 2582*
57.48% 686*
Table 6: Gains from Switching to MSFO Technology
Rate of
Discount









 Note: *equivalent of foregone benefits from Jhum farming
8% 232666 232481 232141 231980
10% 171071  170911 170612 170463
12% 127433 127292 127025 126885
15% 83829 83707 83475 83347
25% 24552 24466 24296 24192
33.39% 10120 10049 9904 9811*
37.16% 6967 6900 6763*
46.96% 2641 2582*
57.71% 686*
Table 7: Social Gains from MSFO Technology
Rate of
Discount









 Note: * foregone benefits from Jhum farming
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Type of problem Percentage
Reasons for Jhum Cultivation (N=40)
1. Jhum farming is an inherited practice 93
2. For livelihood/poverty 90
3. Other cultivation method is unknown 53
4. Lack of plain land 10
5. Lack of awareness 10
6. Labour scarcity 5
Table 8: Reasons for Jhum Cultivation
    Reasons for not Adopting Percentage
A. Willingness to Adopt (N=40)
Yes 90
No 10
B. Reasons for not Adoption
1. Technique of establishing MSFO is unknown 58
2. Require higher investment 42
C. Facilities Demanded
1. Provision for supplying fruit saplings free of cost 39
2. Provision for full financial support to set up MSFO 36
3. Provision for providing training on MSFO 25
Table 9: Farmers’ Responses to the Adoption of MSFO Technology
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FIGURES
Figure 1: Map of the Study Area
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Figure 2: Marginal Revenue with Respect to Length of Fallow Period
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SANDEE sponsored research project
on
“Economic assessment of soil conservation technology for
hill farming in hill regions of Bangladesh”
HOUSEHOLD SURVEY FOR JHUM FARMER
Greetings! We are conducting a research on the above research project in this district and
require conducting interview with households to know the insights into the impact of Jhum
farming. This research is solely for academic reasons and all your responses will remain
confidential. We will try our best to share the results of our research with you once completed.
We will be extremely grateful if you agree to collaborate with us and give your time to
answer a set of questions we have. The questions are designed to help us understand how
your are affected or benefited from Jhum farming and what measures have you taken to
minimise the problem. We thank you for your time and eagerly hope for your cooperation.
Would you like to participate in the interview?    No                     Yes
Agricultural Economics Division
Bangladesh Agricultural Research Institute
Joydebpur, Gazipur-1701
ANNEXURE-I
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1. Identification of farmer
Respondent’s Name: .............................................................  Father’s Name: .........................................................
Tribal group name: .......................................  District: ....................................... Upazila: ......................................
Union: ..................................Village: ........................................... Distance to pucca road ...................................km
Distance to upazila market .................................................................... km
2. Socio-demographic characteristics
Subsidiary















Code 1: 1= Household head, 2= Spouse, 3= Son, 4= Daughter, 5= Mother, 6= Father, 7= Brother, 8= Sister, 9= Grand
father, 10= Grand mother, 11= Grand son, 12= Grand daughter,13= Son-in-law, 14= Daughter-in-law, 15=
Brother-in-law, 16= Sister-in-law, 17= Niece, 18= Nephew, 19= Permanent labour, 20=Other relatives
Code 2: 1= Illiterate, 2= Can sign only, 3= Primary (Class I-V), 4= Secondary (Class VI-X), Higher secondary (HSC), 5=
Degree, 6= Above degree
Code 3: 1= Agriculture, 2= Business, 3= Agriculture+Business, 4= Agriculture+Service, 5= Agriculture+Labour, 6= Farm
labour, 7= Non-farm labour, 8= Service, 9= Student, 10= Unemployed, 11= Religious work, 12= Other
profession (Specify)
3. Land ownership pattern
Code: 1= State land, 2= Inherent land, 3= Purchased land, 4= Other (Pl. specify)
Land value : Plain land .....…......(Tk/acre); Hilly land ……….(Tk/acre)
Land category Farm size Ownership pattern Period under
(in decimal) (Code) cultivation (year)
1. Cultivable land (Plain land)
2. Cultivable land (Hilly land)
3. Homestead area
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4. Detailed information on crop production on a specific hill
Area of the hill .......................................... decimal
Code-1: 1= Rice, 2=  Turmeric, 3=  Brinjal 4= Chilli, 5=  Sesame 6= Marpha, 7= Maize, 8=  Cotton 9=
Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (Pl. specify)
Code 2: 1= High yielding variety, 2= Local variety
Code 3: 1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December,
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Code-1: 1= Rice, 2=  Turmeric, 3=  Brinjal 4= Chilli, 5=  Sesame 6= Marpha, 7= Maize, 8=  Cotton 9=
Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (Pl. specify)
Code 4: 1= General consumer (farm yard), 2= General consumer (in market), 3= Bepari (farm yard), 4=
Bepari (in market), 5= Arathdar (in market)
Code-5: 1= Local market, 2= Urban market







































5. Information on fertilizer and pesticide use on a specific hill for crop production
Code: 1= Before planting/sowing seed, 2= during planting/sowing seed, 3= during growth stage of















Stage of use (Code)
2nd time 3rd time
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8. Perception of farmers about Jhum cultivation and changing to Multi Strata Fruit
Orchard (MSFO)
8.1 Why you grow crops under traditional method like Jhum?
6. Pattern of human labour use for producing crops under Jhum
















Number of labour used (Man-day)
Time of work(Code)
Male Female Total labour
Code: 1= May,  2=  June, 3=  July, 4= August, 5= September, 6= October, 7= November, 8= December,
9= January, 10= February, 11= March, 12=April
Price of day labour (Tk/day): Male labour .................................., Female labour ..................................
Do you provide any meal along with daily allowance?                      Yes (1)                   No (2)
If the answer is YES, how much and its estimated price ........................................................................
1 man-day = ............................. hours.
Cost of making watching hut for Jhum farming (Tk): ..............................................................................
7. Information of credit received (Last year: 2004)






Reasons for traditional Ranking
(1 For livelihood
(2) Financial hardship
(3) Jhum farming is our inherited  practice
(4) Labour scarcity
(5) Other cultivation method is unknown to us
(6) Other (Pl. specify)
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8.6 Beside soil erosion and soil quality deterioration, Jhum farming causes various
environmental degradation. Do you know it?
Yes  (1)           No (2)
8.7 If the answer is YES, please mention the types of environmental degradations.
8.2  What are the major constraints (risks) to crop production under Jhum?
Major constraints Ranking
(1) Lack of cash money
(2) Scarcity of labour
(3) Insect and pests infestation
(4) Lack of HYV seed
(5) Huge crop loss (especially rice) due to heavy rainfall
(6) Scarcity of insecticides and their high price
(7) Crop damaged by livestock (cow/goat)
(8) Other (Pl. specify)
8.3 What measures do you consider for elimination/minimisation of the problems?
Type of measures Ranking
(1)  Borrow cash from others
(2) Use insecticides
(3) Collect labour from other areas/locations
(4) Make fence round the crop
(5)  Not taken any preventive measure
(6) Other (Pl. specify)
8.4 Do you know, Jhum cultivation causes huge soil loss/erosion from hilltop?
Yes (1)  No (2)
8.5 If the answer is YES, from whom you know about it?
Source of information Ranking
(1) By experience
(2) Observed decreased yield over time
(3) From other farmers
(4) From BARI scientists
(5) Other (Pl. specify)
8.8 Did you experience yield losses over time due to Jhuming?
Yes (1)            No (2)
8.9 If the answer is YES, how much?
Environmental problems Ranking
(1) Decrease forest vegetation
(2) Irregular rain due to aforestation
(3) Decrease biodiversity
(4) Hill soil become hard due to burning
(5) Not known
(6) Other (Pl. specify)
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(1) In the case of rice, extent of yield loss ............................................................................... %
(2)  In the case of turmeric, extent of yield loss ...................................................................... %
(3) In the case of marpha, extent of yield loss .......................................................................  %
(4) In the case of ………., extent of yield loss ....................................................................... %
8.10. In your opinion, what measures should be taken to control soil erosion from the
hilltop?
 Facilities for adopting MSFO Ranking
(1) Full financial support for establishing MSFO
(2) Provision of providing training on MSFO
(3) Provision of supplying fruit saplings free of cost
(4) Other (Pl. specify)
Thank you for your time
Your participation is greatly appreciated
9.4 What are the facilities do you want from government to adopt this technology?
 Reasons for not adopting Ranking
(1) Technique of establishing MSFO is unknown
(2) Require high cost
(3) Land ownership is not clearly defined
(4) Other (Pl. specify)
9. Do you know about MSFO of Bangladesh Agricultural Research Institute?
Yes  (1)    No (2)
9.1 If the answer is YES, how you know it?
(1) From BARI scientists
(2)  From neighbour
(3) I have seen it.
(4) Other (Pl. specify)
9.2 Improvements of soil fertility and farmers’ livelihood are possible through
establishing MSFO. Do you want to adopt this technology?
Yes  (1)    No (2)
9.3 If the answer is NO, why?
Erosion control measure Ranking
(1) Jhum farming on a specific hill should be done       after 10-12 years.
(2) Apply chemical fertilizers
(3) Make aforestation
(4) Mixed plantation (MSFO) on the hill
(5) Other (Pl. specify)
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SANDEE sponsored research project
on
“Economic assessment of soil conservation technology for
hill farming in hill regions of Bangladesh”
HOUSEHOLD SURVEY FOR MSFO FARMER
Greetings! We are conducting a research on the above research project in this district and
require conducting interview with households to know the insights into the impact of Multi
Strata Fruit Orchard (MSFO) plantation. This research is solely for academic reasons and
all your responses will remain confidential. We will try our best to share the results of our
research with you once completed. We will be extremely grateful if you agree to collaborate
with us and give your time to answer a set of questions we have. The questions are designed
to help us understand how your are affected or benefited from MSFO farming and what
measures have you taken to minimise the problem. We thank you for your time and eagerly
hope for your cooperation.
Would you like to participate in the interview?    No                     Yes
Agricultural Economics Division
Bangladesh Agricultural Research Institute
Joydebpur, Gazipur-1701
ANNEXURE-II













1. Identification of farmer
Respondent’s Name: .............................................................  Father’s Name: .........................................................
Tribal group name: .......................................  District: ....................................... Upazila: ......................................
Union: ..................................Village: ........................................... Distance to pucca road ...................................km
Distance to upazila market .................................................................... km
2. Socio-demographic characteristics
Subsidiary















Code 1: 1= Household head, 2= Spouse, 3= Son, 4= Daughter, 5= Mother, 6= Father, 7= Brother, 8= Sister, 9= Grand
father, 10= Grand mother, 11= Grand son, 12= Grand daughter,13= Son-in-law, 14= Daughter-in-law,
15= Brother-in-law, 16= Sister-in-law, 17= Niece, 18= Nephew, 19= Permanent labour, 20=Other relatives
Code 2: 1= Illiterate, 2= Can sign only, 3= Primary (Class I-V), 4= Secondary (Class VI-X), 5=Higher secondary (HSC),
6= Degree, 7= Above degree
Code 3: 1= Agriculture, 2= Business, 3= Agriculture+Business, 4= Agriculture+Service, 5= Agriculture+Labour, 6= Farm
labour, 7= Non-farm labour, 8= Service, 9= Student, 10= Unemployed, 11= Religious work, 12= Other
profession (Specify)
3. Land ownership pattern
Code: 1= State land, 2= Inherent land, 3= Purchased land, 4= Other (Pl. specify)
Land value : Plain land .....…......(Tk/acre); Hilly land ……….(Tk/acre)
Land category Farm size Ownership pattern Period under
(in decimal) (Code) cultivation (year)
1. Cultivable land (Plain land)
2. Cultivable land (Hilly land)
3. Homestead area
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4. Detailed information on crop production on a specific hill
Area of the hill .......................................... acre
Code-1: 1= Pineapple, 2= Mango, 3= Litchi, 4= Jackfruit, 5= Guava, 6= Coconut, 7= Nut, 8= Papaya,
9= Lemon, 10= Aamra, 11= Banana, 12= Olive, 13= Sofeda, 14= Black berry, 15= Other
Code-2: 1= January, 2= February, 3= March, 4= April, 5= May, 6= June, 7= July, 8= August, 9= September,








































5. Number of human labour used for setting MSFO on the specific hill as mentioned
in Table 4 (collect data for 1st year)
Code-1: 1= January, 2= February, 3= March, 4= April, 5= May, 6= June, 7= July, 8= August, 9= September,
10= October, 11= November, 12= December
1. Cleaning & burning of vegetation
Family
Hired






Labour category Time of work
(Code-1)
Number of man-days
Male Female Total labour











6. Information regarding MSFO output and their marketing for the specific hill as
mentioned in Table 4 (collect data for 2nd/3rd/4th year garden)
7. Costs of and returns from crop and fruit production on the specific hill as mentioned
in Table 4 for other years (collect data except 1st year)
Code-1: 1= Pineapple, 2= Mango, 3= Litchi, 4= Jackfruit, 5= Guava, 6= Coconut, 7= Nut, 8= Papaya,
9= Lemon, 10= Aamra, 11= Banana, 12= Olive, 13= Sofeda, 14= Black berry, 15= Other
Code-2: 1=Local market, 2=Urban market
Code-3: 1= General customer (Farm yard), 2= General customer (in market), 3= Bepari (Farm yard),
4= Bepari (in market), 5= Arathdar (in market), 6= Other (Pl. specify)
* Marketing cost = (cost of transportation+ Market toll + Personal expenses)






















* If farmer replace any sapling due to die of any old sapling
** Labour cost = (Labour used for planting of sapling, weeding, fertiliser and insecticide application
and fruit harvesting)






6. Sale of produce
B.  Returns received from:
1.  Fruits
2.  Other crops
Cost and return
Cost and return (Tk/hill)
Year: 200.... Year: 200.... Year: 200....
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Code-1:  1= Rice, 2=  Turmeric, 3=  Brinjal 4= Chilli, 5=  Sesame 6= Marpha, 7= Maize, 8=  Cotton 9=
Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (Pl. specify)
Code 2:  1= High yielding variety, 2= Local variety
Code 3: 1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December, 9=
January, 10= February, 11= March, 12=April
Table-8 continued.....
7. Detailed information on crop production between rows of fruit saplings on the specific
hill used for MSFO and mentioned in Table 4 (collect data for 1st year)
Area of the hill .......................................... decimal
Code-1: 1= Rice, 2=  Turmeric, 3=  Brinjal 4= Chilli, 5=  Sesame 6= Marpha, 7= Maize, 8=  Cotton,
9= Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (Pl. specify)
Code 4: 1= General consumer (farm yard), 2= General consumer (in market), 3= Bepari (farm yard),
4= Bepari (in market), 5= Arathdar (in market)
Code-5: 1= Local market, 2= Urban market

















































































2. Weeding & fertilising
Family
Hired
3. Harvesting & carrying
Family
Hired
Labour category Time of work
(Code-1)
Number of man-days
Male Female Total labour
9. Number of human labour used for crop production on the specific hill that
used for MSFO (collect data for 1st year)
Code 1: 1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December, 9=
January, 10= February, 11= March, 12=April
Price of day labour (Tk/day): Male labour ——————--, Female labour ————-——
Do you provide any meal along with daily allowance? Yes (1) No (2)
If the answer is YES, how much and its estimated price ———————————————
1 man-day = —————— hours.
10. Quantity of fertilizer and pesticide used for crop production on the specific hill that















Stage of use (Code)
2nd time 3rd time
Code: 1= Before planting/sowing seed, 2= during planting/sowing seed, 3= during growth stage of
plant, 4= at the    time of flowering, 5= just after initiation of rain, 6= other (Pl. specify)
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11. Costs of and returns from crop production on the specific hill that is used for MSFO
(collect data for other years1.)















Cost and return (Tk/hill)
1st year: 200.... 2nd year: 200.... 3rd year: 200....
Note: If 1st year MSFO, no need to collect data and not fill the above table. Please collect cost and return
data for 2nd or 3rd or 4th year MSFO.
* Labour cost = (Cost of sowing of seed/seedling + cost of weeding + cost of fertilisers and insecticide
application + cost of crop harvesting)
12. Credit received from different sources (collect data for the last year: 2004)






13. Perception of farmers about MSFO and Willingness to its Continuation
13.1 How long you are engaging/practicing MSFO? .......................... years
13.2 Why you are doing it? (Pl. tick the right answers and rank them according to their
importance,  i.e.1 for most important answer and so on)
Reasons for doing MSFO Ranking
(1) Could receive more financial benefit in future
(2) Our children can be benefited from MSFO
(3) Neighbouring farmer insists me to do this
(4) Once MSFO is made, it is made for ever
(5) To prevent soil erosion
(6) Other (Pl. specify)
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13.4 Have you received any training before adopting this technology?        Yes (1)   No (2)
13.5 If the answer is YES, which organisation has given you training?
(Pl. tick the right answers).
(1) BARI (3) Hill Tract Development Board
(2) NGO (4) Other (Pl. specify)
13.6 What you have learnt from the training?
(Pl. tick the right answers and rank them according to their importance)
Sources of influence Ranking
(1) From BARI scientists
(2) Self interest
(3) Neighbouring farmer
(4) Other (Pl. specify)
13.3. Who has influenced you to adopt this technology?
(Pl. tick the right answers and rank them according to their importance)
Lessons from training Ranking
(1) MSFO prevents soil erosion to some extent
(2) Higher income could be received from MSFO
(3) Procedure of making grafting from various fruit trees
(4) Crop management
(5) How to protect insect-pest infestation
(6)  Other (Pl. specify)
13.7  Did you experienced/encountered any problem during practicing MSFO?
Yes (1)           No (2)
13.8 If the answer is YES, what were those problems?
(Pl. tick the right answers and rank them according to their importance)
      Types of problems Ranking
(1)  Died of fruit saplings by unknown diseases/causes
(2) Lack of irrigation facility
(3) Lack of spray machine
(4) Insect-pest infestation
(5) Intercultural operations in the orchard is difficult.
(6) Afraid of snake and mosquito bite
(7) Concerned officials/scientists do not visit the garden
(8) Regular weeding is not done for lacking of cash money
(9) Other (Pl. specify)
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13.9 In your opinion, what are the possible solutions of your problem?
(Pl. tick the right answers and rank them according to their importance)
Possible solutions Ranking
(1) Healthy fruit saplings should be supplied on time
(2) At least one HTW or irrigation pump should be installed at
the valley of the hill
(3) One spray machine should be supplied to the actual
MSFO owner.
(4) MSFO should be monitored at least 2 years from
its establishment.
(5) Bank loan should be provided with low interest rate.
(6) Training manual and booklets on MSFO should be given to
the MSFO farmer.
(7) Other (Pl. specify)
13.10What are the possible steps needs for successful implementation of this program?
(Pl. tick the right answers and rank them according to their importance)
Steps for successful implementation Ranking
(1) Should select really enthusiastic farmer toward MSFO.
(2) Length of present training period should be extend.
(3) Training manual and booklets on MSFO should be given
to the farmer
(4) MSFO should be monitored at least 2 years from its
establishment.
(5) MSFO should be set up in the concentrated Jhum
farming locations.
(6) Other (Pl. specify)
13.11 Are you going to adopt this technology for more area in future?
 Yes (1)         No (2)
13.12If the answer is YES, mention how you adopt this technology?
(Pl. tick the right answers and rank them according to their importance)
Reasons for expanding MFSO to other areas Ranking
(1) I shall set another MSFO by investing the income
earned from existing MSFO.
(2) Withdrawal of bank loan
(3) If government provide financial assistance for setting  MSFO.
(4) Other (Pl. specify)
13.13If the answer is NO, why?
(Pl. tick the right answers and rank them according to their importance)
Reasons for not expanding MSFO Ranking
(1) Lack of suitable land.
(2) Lack of cash money
(3) I don’t like it.
(4) Other (Pl. specify)
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13.14Will you influence other farmers to adopt this technology in future?
Yes (1) No (2)
13.15If the answer is YES, how?
(Pl. tick the right answers and rank them according to their importance)
 Influencing procedures Ranking
(1) I shall discuss the positive impacts of MSFO to others.
(2) I shall teach other farmers, if they seek help
 from me about MSFO.
(3)  I shall help the enthusiastic farmers to contact
 with BARI scientists.
(4) Other (Pl. specify)
13.16If the answer is NO, why?
(Pl. tick the right answers and rank them according to their importance)
Reasons for not influence Ranking
(1) I have no time to discuss the matter to others
(scarcity of time).
(2) It seems to be a lengthy process.
(3) All blames may be come to me, if the project is failed.
(4) Other (Pl. specify)
Thank you for your time
Your participation is greatly appreciated
